. What is known about cardiovascular disease health characteristics in the Latino population, such as the likelihood of having poor BP control and health disparities that contribute to inadequate BP management, supports the generalization to the subset of Latino MSFWs who have HTN. Additional socioecological factors might also contribute to the vulnerability of health in this understudied group, such as low socioeconomic status, low education levels, poor housing, migration patterns, cultural barriers, discrimination, poor health care access, and daily struggles with stressful life events (Conner, Layne, & Thomisee, 2010) . The purpose of this study was to explore the relationships among BP knowledge, perceived stress, acculturation level, health literacy, and health care access and adherence to HTN treatment (medication adherence, BP self-care, and BP control) in hypertensive Latino MSFWs.
Research Questions
The following questions were asked:
Research Question 1: What is the level of adherence to HTN treatment? Research Question 2: To what extent is medication adherence explained by an individual's level of BP knowledge, perceived stress, acculturation, health literacy, and health care access? Research Question 3: To what extent is BP self-care explained by an individual's level of BP knowledge, perceived stress, acculturation health literacy, and health care access? Research Question 4: How much of the variance in BP control is explained by an individual's BP knowledge, perceived stress, acculturation, health literacy, and health care access?
Review of Literature
Compared to the general population, MSFWs may be more vulnerable to HTN and other adverse health outcomes due to their complex social, economic, cultural, and physical environmental backgrounds. Strong empirical support exists for the association between better socioeconomic status and better health outcomes, often described as the socioeconomic status-health gradient (Adler & Snibbe, 2003) . Pleis, Ward, and Lucas (2010) found that 24% of individuals reported having HTN and that an inverse relationship existed between HTN and poverty level. Education has a powerful influence on health behaviors and health outcomes, and researchers have found that higher education is linked to less HTN, heart disease, and stroke (Pleis et al., 2010) . Other evidence demonstrated that Mexican Americans with less than a high school education tended to be obese, a major risk factor for cardiovascular disease (Mensah, Mokdad, Ford, Greenlund, & Croft, 2005) . Keppel (2007) found that among the top 10 health disparities among Hispanics, the lack of consistent sources of health care was ranked 6th, and failure to complete high school was ranked 8th. Due to a different healthrelated cultural background, Latino MSFWs may have difficulty accessing the U.S. health care system, resulting in poor control of HTN . Cultural beliefs may affected an individual's health beliefs and behaviors. When individuals move from one culture to another, the process of acculturation or the adoption of cultural patterns of the host group occurs, which results in behavioral changes within an ethnic or cultural group and potential modification of central values (Berry, 2006) . Consistent findings indicate that with increased acculturation to the United States, Latinos' diet conforms to the Western diet, composed of fatty, high-salt, processed foods and convenience foods, leading to an increase in chronic diseases (Castellanos, Connell, & Lee, 2011; Duffey, Gordon-Larsen, Ayala, & Popkin, 2008) . Mensah et al. (2005) emphasized the environmental and social determinants of cardiovascular morbidity and mortality among Hispanic/Mexicans who live in the southeastern United States. Among foreign-born Hispanics ≥ 18 years old, time living in the United States influences the percentage of those with HTN, from 13.4% for < 5 years to 19.8% for those in the United States > 5 years (Rosamond et al., 2008) . The process of acculturation among MSFWs may contribute to their development of HTN but also problems with adherence to HTN treatment. Bronfenbrenner's (1979) ecological system theory has been used extensively to explore health promotion by focusing on the interactions among the environment, behavior, and social policy and individual health outcomes (Barrow, Armstrong, Vargo, & Boothroyd, 2007; Jones, Heflinger, & Saunders 2007) . Bronfenbrenner describes the ecological environment as nested structures; each environmental level moves from proximal to distal, and the interaction of each level instigates human development. In this study, the nested structures include microsystem (e.g., BP knowledge, perceived stress, acculturation level, and health literacy), mesosystem (e.g., access to health care), exosystem (e.g., world of work, informal or formal social networks, educational system, legal services, extended family, neighbors), and macrosystem (e.g., societal values, cultural values, economic constituents; Bronfenbrenner, 1979) . Better understanding of the Latino MSFWs' environment at the microsystem and mesosystem levels and its relationship with their adherence to HTN treatment might set the foundation for tailor-made social environmental interventions to improve health outcomes.
Conceptual Framework

Method
Study Design
A cross-sectional correlational study was conducted at two federally funded migrant clinics in the southeast United States.
All research instruments and the consent form were available in English and Spanish, but all participants opted to use the Spanish versions. With the first author present, the trained interpreters interviewed all MSFWs for data collection.
Measures
The study used existing self-report questionnaires, all of which had Spanish versions, with the exception of the Blood Pressure Knowledge Scale and Blood Pressure Self-Care Scale (Peters & Temple, 2008) , and the investigator-developed a demographic form, which required translation. Two professional bilingual interpreters translated the instruments from English to Spanish; then, the instruments underwent the recommended technique of back-translation by two more interpreters (Brislin, Lonner, & Thorndike, 1973) . A third bilingual expert reviewed the versions to determine whether they had preserved the meaning through the process. A pilot test of the Spanish version instruments was performed with two bilingual Latino MSFWs.
Morisky Medication Adherence Scale. The following instruments were used to measure the outcome variable. The 8-item Morisky Medication Adherence Scale was used for BP medication adherence (Morisky, Ang, Krousel-Wood, & Ward, 2008) . Total scores ranged from 0 to 8, with higher scores indicating better medication adherence. Internal consistency reliability and predictive validity were adequate (Morisky et al., 2008) . Cronbach's alpha was .81. Blood Pressure Self-Care Scale. BP self-care was measured with the 10-item Blood Pressure Self-Care Scale, which assesses, on a scale of 1 to 7 (total scores = 10-70), the degree to which individuals employ certain behaviors to control BP. A higher score indicates better BP self-care (Peters & Templin, 2008) . Reliability and validity have been established (Peters & Templin, 2008) . Cronbach's alpha was .71.
BP Control.
To determine BP control, BP was measured in the right arm by the first author using a BP monitor (Welch Alllyn Spot Vital Signs LXi) 5 minutes after the MSFW arrived in the examination room. To improve validity, a minimum of two readings were taken 1 minute apart and averaged for the participant's BP (Pickering et al., 2005) . If a difference of 5 mm Hg between the two readings existed, a third reading was obtained (Pickering et al., 2005) . Uncontrolled BP was defined as follows: systolic BP ≥ 140 mm Hg or mean diastolic BP ≥ 90; for MSFWs with diabetes, systolic BP > 130 mm Hg or diastolic BP > 80. BP control was dichotomous dummy coded, where 0 = uncontrolled BP and 1 = controlled BP.
Blood Pressure Knowledge Scale. BP knowledge was measured with the 11-item Blood Pressure Knowledge Scale, which assesses the extent to which individuals demonstrated knowledge of BP self-management. The scale has established reliability and validity (Peters & Templin, 2008) . Total scores range from 0 to 11, with higher scores indicating higher BP knowledge. Cronbach's alpha was .95.
Perceived Stress Scale. Perceived stress was measured with the 10-item Cohen's Perceived Stress Scale, which measures the extent to which life events are stressful based on one's appraisal or perception (Cohen, Kamarck, & Mermelstein, 1983) . This instrument has good reliability and validity. For this study, the Perceived Stress Scale had a Cronbach's alpha of .77.
Acculturation Rating Scale for Mexican Americans-II. Acculturation was measured with the 30-item Acculturation Rating Scale for Mexican Americans-II, which is designed to evaluate acculturation by measuring behavioral and affective aspects linearly, from one end of the spectrum being Mexican oriented (adhering to culture beliefs and practices) to the other end being Anglo oriented (attaching oneself to the beliefs and practices of the dominant culture; Cuéllar, Arnold, & Maldonado, 1995) . Cronbach's alpha in this study was .84.
Short Assessment of Health Literacy for Spanish-Speaking
Adults. Health literacy was measured with the 50-item Short Assessment of Health Literacy for Spanish-Speaking Adults, which has good reliability and validity (Lee, Bender, Ruiz, & Cho, 2006) . The Kuder-Richarderson-20 score was .84 in this study.
Health Care Access. Health care access was measured through questions that inquired about aspects of health care, adapted from the National Agriculture Workers Survey (Carroll et al., 2005) . The two questions used required a yes, no, or don't know response: "If you are injured at work or get sick as a result of your work, does your employer provide health insurance or pay for your health care?" and "If you are injured or get sick off the job (e.g., at home), does your employer provide health insurance or pay for your health care?"
Ethical Considerations
Approval for this study was obtained from the institutional review boards at the university and research sites. Informed consent and Health Insurance Portability and Accountability Act authorization were provided in English and Spanish. Qualified Latino interpreters were trained by the first author to administer the questionnaires and read the Spanish versions to participants. Written informed consent was obtained.
Sample
A nonrandom sample of 45 Latino MSFWs met the inclusion criteria and participated in this study. The criteria for inclusion were MSFW of Hispanic/Latino descent with a known diagnosis of HTN within the last 6 months, stage I (systolic BP > 140-159) to stage II (systolic BP > 160) based on JNC-7 
Data Analysis
All data were analyzed with SPSS 17. Descriptive statistics were used to describe the sample and major variables. Frequency distributions were examined for reasonable approximations to normality for all interval/ratio variables. Parametric or nonparametric statistical procedures were used as appropriate. Potential covariates from the participants' characteristics that were associated with the outcome and predictor variables were identified with Pearson-product moment correlations and included in the regression models. Hierarchal and logistic regression was used to address research Questions 2, 3, and 4.
Results
Sample Characteristics
Sample characteristics are in Table 1 . The MSFWs' ages ranged from 29 to 60; they were female and Mexican; and they had only an elementary education. BP knowledge scores were high; 91% obtained a score of at least 6 on each BP knowledge scale item. Their perceived stress level was high (M = 16, SD = 6.9), significantly higher (p = .05) than the norm (M = 14, SD = 6.9) suggested for the Hispanic population (Cohen et al., 1983) . Among the MSFWs, 67% held more Mexican-oriented cultural values; 29% reported that they were Mexican oriented to approximately balanced biculturally; and 4% were more Anglo oriented. The majority (71%) demonstrated adequate health literacy (M = 38.1, SD = 9.2). Higher health literacy was associated with educational level (r s = .31, p < .01) and "how well you read in primary language" (r s = .45, p < .001). Only 4% reported that they had employer-provided insurance for work-and home-related injuries/illnesses.
Adherence to HTN Treatment and Predictors
The adherence to HTN treatment was measured by the Morisky Medication Adherence Scale, the Blood Pressure Self-Care Scale, and an average of two BPs taken at the time of participation in the study. The MSFWs exhibited low adherence to their medications according to the Morisky Medication Adherence Scale (51%), and most MSFWs reported a moderate level of BP self-care (M = 5.8, SD = 1.0). A majority of the MSFWs were classified as uncontrolled (82%; National Heart, Lung, and Blood Institute, 2004). The MSFWs who reported taking their BP medication the day of study participation had better overall reported adherence (r pb = .33, p < .05). A majority of the MSFWs (80%) reported taking only one type of antihypertensive medication (range = 1-3); however, almost half reported that they did not take antihypertensive medicine on the day of data collection, 42% had not taken their medicine the day before, and 17% had skipped 2 days in a row. The predominant reason for not taking their BP medication was that they ran out (47%).
Correlations were conducted between HTN treatment variables, BP control (r = .10) and BP medication adherence (rpb = -.23), and BP self-care (rpb = .16) and were found not significant (p > .05); Table 2 ). The hierarchical multiple regression analysis was used to determine the extent to which variables with a Pearson correlation > .25 accounted for the variance in adherence to HTN treatment.
The MSFWs with better medication adherence had higher education (r s = .31, p < .05) and took their BP medication the day of study participation. A correlation between the Morisky Medication Adherence Scale and Mexican Oriented subscale of the Acculturation Rating Scale for Mexican Americans-II was performed resulting in a negative correlation (r = -.30, p < .05), with poorer medication adherence among those who are less acculturated.
Hierarchical multiple regression was used to examine the effects of individual's level of BP knowledge, perceived stress, acculturation, health literacy, and health care access on medication adherence as measured by the Morisky Medication Adherence Scale (Table 3) . Before the regression analysis, correlations between the predictors and outcome variable were examined. We controlled for educational level due to the significant correlation with health literacy (Short Assessment of Health Literacy for Spanish-Speaking Adults; r s = .31, p < .05); health literacy along with the other predictors were entered in the second step. Health care access was not included, because of its lack of significant correlation with the Morisky Medication Adherence Scale (r pb = -.06, p = .70). The final model was not significant; however, education level was an independent predictor such that higher education was associated with better mediation adherence.
BP Self-Care and Predictors
Hierarchical multiple regression was conducted to explore Research Question 3 (Table 4 ). In Step 1, the variables accounted for 49% of the variation in BP self-care, with higher BP knowledge and greater acculturation to the United States associated with better BP self-care. In Step 2, health care access was added but did not account for any additional variance in BP self-care. The final model was significant, with the variables contributing to 49% of the variance in BP self-care; only BP knowledge remained as an independent predictor.
BP Control and Predictors
A logistic regression was conducted to predict the odds of controlled versus uncontrolled BP using only the predictor variables acculturation level and health literacy due to the low correlations among the other predictor variables ( Table 5 ). The model was statistically significant when the predictors were tested against the constant-only model, χ 2 (2, n = 43) = 9.06, p = .01, which indicated an interaction between the two Note. Model fit criteria: -2 log likelihood = 33.05, χ 2 = 9.06, df = 2, p = .01.
predictors and BP control. Acculturated individuals are 3.56 times more likely to have controlled BP. Bronfenbrenner (1979) suggested that in an optimal environment, the interactions of specific factors at each level would promote human development. This study explored the social ecology of adherence to HTN treatment among Latino MSFWs at the microsystem and mesosystem levels and found that particular factors contributed to their inability to adhere to antihypertensive medication. At the microsystem level, most MSFWs in this study had uncontrolled BP and were not adhering to their medication regimen. This finding is supported by the recent analysis of the National Health and Nutrition Examination Survey 1999-2008, which found that Mexican Americans had poorer treatment and control than Blacks and non-Hispanic Whites (Roger et al., 2012) . Latino MSFWs in this study demonstrated adequate BP knowledge, and at the mesosystem level, the majority of them did not have difficulty accessing health care; however, some reported having run out of medication, which may have been a contributing factor to low medication adherence. Medication nonadherence is associated with an individual's knowledge and motivation, skill, and ability to obtain medication (Compton, Haack, & Phillips, 2010) . To be able to provide more effective care, it is important to distinguish whether the MSFWs' nonadherence is intentional (i.e., missing doses or altering doses) or unintentional (i.e., forgetting to take medication; Kim et al., 2007) . Identifying why the MSFWs did not refill medication on time was beyond the scope of this study, but several factors have been documented in the literature (e.g., medication costs, lack of transportation, or conflicting working schedule; Rose et al., 2010) and need to be taken into consideration for future study. Furthermore, from the microsystem level, an individual's educational level was the only significant predictor of medication adherence. Research supports a positive effect between higher educational level and medication adherence (Janson, Earnest, Wong, & Blanc, 2008) . Although research supports the importance of health literacy and health outcomes, previous research demonstrated that medication adherence was unaffected by lower health literacy (Paasche-Orlow et al., 2006) . The recommendations included future studies that explore how educational attainment affects one's understanding of medication regimens and that illuminate the relationship between medication adherence and health literacy (Paasche-Orlow et al., 2006) .
Discussion
BP Knowledge and Self-Care
BP knowledge did not significantly account for medication adherence, which may be due to the relatively small sample size and lack of variation in BP knowledge scores. BP knowledge was the stronger predictor of BP self-care, as supported by prior studies (Kolb, Zarate-Abbott, Gillespie, Deliganis, & Norgan, 2011; Viera, Cohen, Mitchell, & Sloane, 2008) . Even if an individual has sufficient BP knowledge, this does not necessarily mean that one will take the medication as prescribed. In regard to the BP knowledge levels found in this study, Latino MSFWs reported that they knew specific aspects of how to take care of their high BP, but application of this knowledge to the outcome of medication adherence was not evident. Therefore, the gaps between knowledge and behavior should be examined further.
BP Control
The acculturation level significantly contributed to the variance in BP control. Although the confidence interval for acculturation and BP control was wide, the findings of a higher odds ratio for acculturation among Latino MSFWs possibly indicated the likelihood of better BP control rates. If the odds ratio was a legitimate finding, this might give further credence to the influence of acculturation and BP selfcare noted earlier.
Perceived Stress and Medication Adherence
Perceived stress was not associated with medication adherence in this small sample; however, the MSFWs' stress level was significantly higher than the norm (Cohen et al., 1983) . The mechanism of how daily life stressors influence medication adherence is not well understood, but the cumulative wear and tear or "allostatic load" brought on by psychosocial toll, as well as low socioeconomic status and environmental disparities, has been explored in hypertensive African American women (Seeman, Epel, Gruenewald, Karlamangla, & McEwen, 2010) . The Latino MSFWs in this study share similar low socioeconomic status and chronic environmental stressors, and although stress was not predictive of adherence to HTN treatment, it may have an indirect effect. Further exploration into the relationship between perceived stress and medication adherence is needed for this population.
Acculturation and HTN Treatment
Although acculturation level was not an independent predictor of medication adherence, the correlation preformed between the Mexican Oriented subscale of the Acculturation Rating Scale for Mexican Americans-II and the Morisky Medication Adherence Scale (r = -.30) demonstrated that those MSFWs who were more Mexican oriented were less adherent to medications. Among hypertensive Latinos, Padilla et al. (2011) found higher medication adherence with greater acculturation. Caution should be taken when interpreting the role of acculturation level in medication adherence, as some research suggests that among Hispanics who are more acculturated, the likelihood increases of their using some form of complementary alternative medicine, such as massage therapy or chiropractic care, but less acculturated Hispanics turn to neither ethnic-specific therapies (use of curanderos or folk healers) or complementary alternative medicine (Lee, Goldstien, Brown, & Ballard-Barbash, 2010) .
Adherence to HTN treatment is very important to an individual's well-being. Strategies to improve adherence to HTN treatment in Latino MSFWs should include focused, culturally appropriate education for the Latino MSFWs, education for health care providers, the use of interpreters in the clinical setting, and community involvement. An unanticipated finding of this study was that more than half the Latino MSFWs were women, which indicates the need for health care providers to recognize that the socioecological issues that Latino MSFWs experience are not unique to men. Gender differences should be considered, as well as the Latino cultural perspective of females, when addressing adherence to HTN treatment and BP control, especially since women are at higher risk for stroke than men as they get older (Roger et al., 2012) . Improving BP control in Latino MSFWs cannot occur at the individual level. Thus, implications for practice support the JNC-7's focus (National Heart, Lung, and Blood Institute, 2004) on collaborative efforts within community-based programs and health care systems to include education for the Latino MSFW population and health care providers and the use of interpreters.
Strength and Limitations
The study is unique in that the investigator sought to explore adherence to HTN treatment as defined by three outcome variables (e.g., medication adherence, BP self-care, and BP control), which may guide tailoring of programs to improve adherence for this minority group. In addition, the procedure used to translate the scales allowed for increased internal validity, and use of the MSFWs' primary language allowed for a culturally informed study.
The small sample size is a limitation, which could lead to a type II error. However, a post hoc power analysis (Soper, 2011) indicated the regression analysis with a sample size of 45, an alpha level of .05, and an overall R 2 = .49 for five predictors having a power of .95 to explain BP self-care. Although the findings contribute to knowledge about specific social ecological variables and their influence on BP treatment adherence, these findings should be considered in the context of the small sample. BP control was collected at one point in time instead of over time, which also could be a threat to internal validity. The diurnal nature of BP and the attempt to control for inaccurate BP measurements through recommended procedures (Pickering et al., 2005) cannot support empirical determinations that MSFWs had uncontrolled BP. Therefore, future studies should follow MSFWs over a period of time to gather information about medication adherence as well as monitor BP more than once. Regardless, about half reported not taking medication as prescribed.
Understanding the determinants of health within a population according to a social ecological perspective allows researchers to be aware of the interrelationships among the social determinants of health and the risk of disease (Krieger et al., 2008) . Latino MSFWs with poorer medication adherence also had a lower education level; therefore, clinicians should pay more attention to these factors. Even though MSFWs had sufficient BP knowledge, the problems with medication adherence may be more related to the ability to get prescriptions refilled. Further research should explore the other factors' impact to medication adherence, such as financial barriers, transportation issues, and health care access.
Finally, findings that acculturation level has some influence raises the question regarding what role acculturation to the United States by Latino MSFWs plays in their overall ability to adhere to HTN treatment. The overabundance of literature on acculturation's influence on health outcomes in immigrants is beneficial for understanding its role, but transferring the knowledge to clinical practice is not well studied and could offer opportunities for future research.
Conclusion
This study explored a combination of proposed factors' effect on adherence to HTN treatment; using Bronfenbrenner's social ecological model in Latino MSFWs provided insight into the dynamic forces influencing their ability to maintain BP control. Because medication adherence was poor among the MSFWs in this study, more research needs to be performed at a community level to mitigate barriers to medication adherence and improved self-care for HTN. A future study exploring the migratory lifestyle as a potential factor affecting prescription refills in the migrant farmworker population is needed. For BP self-care, although acculturation was no longer statistically significant in the final model, the interaction between acculturation and health access should be further examined in future study. However, the socioeconomic status conditions among Latino MSFWs in combination with acculturation may also contribute to poorer management of HTN. Further exploration of the role of community-based interdisciplinary collaboration that focuses on reducing disparities and promoting healthy lifestyle behaviors may be beneficial. Finally, examining how individual cultural characteristics interact to influence adherence to HTN treatment may contribute to reduced future negative health outcomes.
